KA3AKCTAH PECITIYB/IMKACBI F'bIVIbIM JKOHE KOF'APbI bIVIIM MUHUCTPIII'T

«JLH. 'YMW/IEB ATBIHAAYBI EYPA3USA YJ/ITTBIK YHUBEPCUTETI» KEAK

CTyaeHTTEep MeH Xac Fa/lbIM/JapAbIH
«GYLYM JANE BILIM - 2025»

XIX XanbIKapaablK FbUIBIMU KOH(epeHUsIChbIHbIH
BASAHIAMAJIAP ) KXUHAFbI

CBOPHUK MATEPUAJIOB
XX MexayHapojHoH HayuHo# KoH(epeHU
CTY/I€HTOB M MOJIOABIX YU€HbIX
«GYLYM JANE BILIM - 2025»

PROCEEDINGS
of the XX International Scientific Conference
for students and young scholars
«GYLYM JANE BILIM - 2025»

2025
AcTtaHa



YIIK 001(06)
BBK 7251631
F96

«GYLYM JANE BILIM - 2025» CTYAeHTTep MeH JKac FaJbIMAApPAbIH
XX XanbIKapaablK FbUIBIME KOH(pepennuscol = XX MexayHapogHas
Hay4yHas KOH(epeHLHsI CTY/JeHTOB U MOJIOJIbIX YUYeHbIX «GYLYM JANE
BILIM - 2025» = The XX International Scientific Conference for
students and young scholars «GYLYM JANE BILIM — 2025». — AcraHa:
— 3813 0. - Ka3zakia, OpbICIIA, AFIIIBIHIIA.

ISBN 978-601-08-5373-7

JKuHaKKa CTyeHTTepAiH, MaruCTPaHTTapAbIH, AOKTOPAHTTAPAbIH JKJHe JKac
Fa/IBIMAAP/IbIH )KapaThUIbICTaHY-TeXHUKA/IBIK JK9He T'YMaHUTAP/IBIK FHUIBIMAAP/ABIH 03€eKTi
Macesiesiepi 00MbIHIIA OasgHAaMa/Iapbl eHri3iireH.

The proceedings are the papers of students, undergraduates, doctoral students and young
researchers on topical issues of natural and technical sciences and humanities.B c6opauk
BOLIUITH /IOKJ/IAbl CTYAEHTOB, MAaruCTPaHTOB, /OKTOPAHTOB HMOJIOABIXyYeHbIX II0
aKTya/IbHBIM BOIPOCaM eCTeCTBEeHHO-TeXHHUeCKMX U T'YMaHUTAPHBIX HayK.

YK 001(06)
BBK 7251431
F96

ISBN 978-601-08-5373-7 JL.H. I'ymuneB arbiHjarbl Eypa3us
VITTBIK, YHUBepcureTi, 2025



MA3MYHEI

OU3UKAJIBIK ) KOHE TEXHUKAJIBIK FBIIBIMIAP.......ieennneeccsnneecnne 1
INOACEKIIA 1. AAPOJIbIK XIOHE METUIINMHAJIBIK PU3NKAHBIH HEI'I3I']
ACIIEKTIIEP....uuuuiirirrintnnnnennnnsnesssnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssssassssses 1

[TIO3UTPOH/IBISMUCCHSIJIBIK TOMOI'PA®UST SJICIMEH AUATHOCTUKAJIBIK,
3EPTTEYJIEP )XYPI'I3Y KE3IH/IE ITALIMEHTTEP/II PAJVALIVSITIBIK KOPFAY bl

OHTAVMIAHIIBIPY ...ttt ettt essssss st s s sssse s st sasesessssssssasasasens 1
USE OF LUTETIUM-177 AND ACTINIUM-225 IN THE TARGETED THERAPY OF
TUMORS AND BONE METASTASES........oooviuiieteeeeeeieseeeesssesessssessessesessssssesassesessesssssens 4
XUTO3AH MEH I'PA®EH OKCH/I HET'I3IHAE MKEM/I BUOYWUJIECIM/I T'EJIb-
TTOTTUMEP DJIEKTPOJTUTTEPIH JKACAY .....oooeeeieeeeeeteeeveeeeee e sesae s sesaesnans 8
BN + %0 )KYMECIH TAJIJAY HEII3IHIE ITPOTOHHBIH CITEKTPOCKOIIUSJIBIK
AMIUIATYOACBIH 3EPTTEY .....oucuiieeeeeeeeeeeeeeeesae s sesae s sas s s sesas s s e ssans 12
TIOBBIIIEHUE KAYECTBA BU3YAJIM3AILIAU TIPU TIST/KT C 68GA-PSMA-11 3A
CUET ONITUMU3ALIN ITAPAMETPOB PEKOHCTPYKIIUM.........coovevevererecereanne. 14

OIIPEJEJIEHUE BJIMAHUA PA3/JIMYHBIX METOJOB BU3YAJ/IM3ALIUN IIPU
OJO3VMETPNYECKOM IUVIAHMPOBAHWN JIEUEHUA [TAIIMEHTOB C 3YBHBIMU
I[TPOTE3AMMU HA AIIIIAPATE TOMOTEPAIINMN........ccooviiiiiiiiiiiiiiieeeeeeeeeeeee 20

CPABHEHME CHUCTEM “DELTA4 PHANTOM+” N “GAFCHROMIC EBT3” B
TOMOTEPATIFI ..ottt sttt sa et a s saa e s ne s anesne e 23

METO/Ibl CHVDKEHUSA JIYUEBOM HATPY3KU IIPU MYJIBTU®A3ZHOM KT-
AHITIOTPADHI.......ooiiiiiiiiiiiiiiiiiiiicniteentc ettt sae e s sane e saneesans 26

NCCJIEOJOBAHUE MOIUPUKALINM METALIWUPKOHATA JIATUA IIYTEM
JOTIMPOBAHMA OKCHUIIOM MATHUSA VIS TIOBBIIIEHUA PAIVAITMOHHOM

CTOMEKOCT . ..ot e e e e e e e e e e e eseeseseeseesesseseesenssssasesesessesensesessensesssseassnsaseasensens 28
PAJVUOHYKJ/IMJTHAA  TEPAIIMS B OHKOJIOTMM:  WCIIOJIb3OBAHUE
PAJVIOAKTUBHBIX NU30TOIIOB JIJI JIEUEHUS PAKA.......ooovveeeeieeeeeeeeeeeeeneenns 31
KOMIIBIOTEPHASI OBPABOTKA MEIUIIMHCKNX M30EPAXXKEHW: METObI U
TIEPCIIEKTUIBBL. ...coeeeeeeeeeeeee e ee e e eese e seseeseseeseseesesessesessesesseseseseseseseeseseesesesasessssensaes 34

OIPEJIEJIEHUE  BJIMAHUA  COJIHEUHOM  BCIIBIIIKA  BAJITIA  X8.7
[TPOM3OMIEANIEN 14 MASA 2024 HA CUET HA3EMHBIX HEWTPOHHBIX
MOHUTOPOB. ...ttt sttt st sae s saa e s ne e 39

A0POJIBIK  MEOULIMHALA  TI'AMMA-COVYIJIEJIEHY  KO3OEPIHEH  JKEKE
KOPI'AHBIC PETIHAE PEHTTEH/IK KOPFAHBIC K¥PAJIJAPBIHBIH TUIM/IIITT42

CPABHEHUE [JO30OBBIX HAI'PY30OK IIAIIMEHTOB MW COTPYIHUKOB IIPU
[IPUMEHEHUN PAIVNO®APMAIIEBTUUYECKNX IIPEIIAPATOB B SOEPHOU

METIVILIVIHE. ... ... e seseeeeees s se s ees e sesseesees e seeseeesesseesesseesssseesseseeseees 45
TTPOBJIEMBI PAJIOHOBE3OITACHOCTY B CEBEPHBIX PETMIOHAX KA3AXCTAHA
48



M3YUYEHUECEUEHUMPEAKLINN("BE+*SI)ITPMOKOJIOBAPREPHBIX OHEPT VISIX
51

ANPOJIBIK TPEK JETEKTOPJIAPBIH PAZTIOH OJIIIEY JE KOJIZAHY ........ovvveeennnne 54

OPTAJIBIK MBIHKY IbIK KEH OPHBIH/JA JKEPACTBI YHFBIMAJIBIK IIIAMMAJIAY
olICI APKBIJIbI YPAH KOPJIAPBIH ECEIITEY/IH ©3EKTI MoOCEJIEJIEPI )KOHE
OJIAPABI HIEHTY XKOJIIIAPBLL.....cooiiiiiieeeetectee ettt 58

PAIVALIAJIBIK  TEPAIIUAHBI  JXKOCITIAPJIAY  YIIIH I1IO3UTPOH/BI
OMUCCHUAJIBIK TOMOI'PA®UA XOHE KOMIIBIOTEPJIIK TOMOI'PA®UAHBIH,

(TIDT/KT) POJIL: OEBUETTEPTE LIIOJTY ...orvvoeeeeeeeeeeseeeseseeeeseseeeeeseseeseseeseeseesesseeseees 61
MOJCEKIINA 2. HAHOMATEPHAJ/IJAP MEH HAHOTEXHOJIOTHSIZIAPJIAFBI
O3BIK JKAHATIBIKTAP.......counvoenerennessnnsssnssssssssssssssssssssssssssssssssssssssasssssssssssssssssssssssssssssessasass 64

POTOAKYCTNYECKUE NCCJIEOOBAHUA TEITNIOPU3NYECKNX n
OITTUYECKNXCBOVMCTBHAHOKOMITIO3UTHEIX TTOJIMMEPHBIX MATEPMAJIOB

................................................................................................................................................ 64
MEXAHW3M CBEYEHUA B CHUHTUTALWOHHBIX KPUCTAJIJIAX LU,SIOs
JIETUPOBAHHOTI'O LIEPHEM......cooouiiiiiiiiiiiiiiiiiiciiicciicccine et 68
NCCIEOOBAHUE ITPOLECCOB BJ/IMAHWA YI'VJIEPOOHBIX HAHOJOBABOK HA
CBOVICTBA TIOJTUMEPHBIX MATPULL.......cocoueveeeeceeeereceeeeesessessesseesessese s s senens 73
CUMHTE3 HAHOYACTULI MEJU TIPM1 BOCCTAHOBJIEHVM MOHOB MEIN(II)
BOIHBIMU PACTBOPAMMU CAXAPOSDL........ooiiiiiiiiiiiiiiiieieececcrcccecceeceee 77
"TAJIUTMAOKCUATHIHHAHOKYPEIJIBIM/IAPBI:EOJTAIITAKTBIH

TEXHOJIOTYSAJIAPBIHAAPHAJIFAHITEPCIIEKTUBAJIBIKMATEPUAJIIAP"......... 81

NCCIEOOBAHUE OJOKPAHUPYHOHIINX XAPAKTEPUCTUK TOHKUX IUIEHOK
OKCHIHBIX COEIVWHEHUW C LEJBIO OINPEAEJEHUA 3PPEKTUBHOCTU
CO3JAHNS TEXHOJIOT VM JIOKATIBHOM 3AIIUTEL........oocvveeeereeeeeeeeeeeereeiesnaenen 86

MOJEJ/INPOBAHUE KPUCTAJIJIA CUGAS, JIETMPOBAHHOI'O IIEPEXOJHBIMUN
METAJUIAMU: PACYET OSJIEKTPOHHO-OIITMUECKMX CBOMCTB C TOUKU
SPEHUA DOPEKTUBHOCTU ®OTOKOHBEPCHN............oooviiiiiiiiiiiiiiiiieciiecee, 92

KBAHTOBO-XMMHWYECKOE WCCJIEJJOBAHUE ®U3NYECKNX CBOWCTB U
MOJEJIMPOBAHNME ITPOLECCOB OBPA3OBAHUA PAIMALIMOHHBIX JEPEKTOB
B KPUCTAJIIE NA2SOu..uviiiiiiiiiiiiiiiiiiiiiiiiiiccictccicins et snn e sne e 96

CHUHTE3 CU@PC 1N CU/CUO@PC KOMIIO3NUTHBIX TPEKOBBIX MEMBPAH [JIA
YIOAJIEHUSA POKCUTPOMU LIVHAL.........oocviiiiiiiiniiiiiiiiiiiicineecn e 99

N3MEPEHUE KOHLEHTPAILIMV PAJVMOM3OTOITA CBMHIA B BO3AYXE B
I'OPOJE CTEITHOI'OPCK. ..ottt sn s 109

BUOBIJIBIPAMTBIH TIOJIMMEPJIEP JKOHE ITOJIMKAPBOHATTHI KAJIIBIKTAP
HET'I3IHAE KOII®YHKIMAIIBI HAHOKOMIIO3UTTI MATEPUAJIIAPIBI O3IPJIEY
112

NCCJIEOJOBAHUE HAHOMOP®OJJIOI'MM IIEPOBCKUTHBIX 3JIEMEHTOB [JIf
OITTOSJIEKTPOHHBIX TTPUMEHEHMIA. ... 117



M3YUYEHUE TIIPOILIECCOB TPAHC®OPMAIIMM B  XMGO-(1-X)LI2ZRO3
KEPAMUKAX B 3ABMCHUMOCTHU OT KOHIIEHTPALIMM JOITAHTA U YCJIOBUIA

CHIHTEBA. ....o.vooeeoeeeeeseeeeeesoeees o ssessssse s sessssssss s ssssssssssessssssssessnssessssesessssnsssssanees 120
MN,COX (X = AL, SB, SN) TI'EMCJEP KOPBITIIACBIHBIH 3/JIEKTPOH/IBIK
KYPBUIBIMBIH BEPTTEY ... ooooeeeeeeeeeeeseeeeseeeeseeeeeseeseseeeeseeseeeeseseesseeseseeesseeees e eeseseeee 121
YPAH (VI) UIOHJAPBIHA KATBICTBI KOMIIO3ULIMSIIBIK MATEPUAJTIIAPIBIH
COPBLIASITIBIK KACUETTEPIH 3EPTTEY .....oooooeeeeeeeeeeeeeseeeeseeeseeesseeseseeseeeseseeses e 124
MOJICEKIIMSI 3. FAPBIITBHIK TEXHOJIOTHSIZIAP MEH WH)XEHEPUSIIAFBI
KA3IPT'I KUBIH/IBIKTAP 127
IIPUMEHEHUE METOJIOB KJIACCU®UKALIMMA JJII  OLIEHKMA PUCKA
CTOJIKHOBEHMI1 KOCMUYECKMX ATITTAPATOB HA OPBUTE..........oovveeeveennnnd 127
KOXTBIH, IIAFBIH OJIIIEM/I JUIIOAbAl ®PAKTAJIJIBIK AHTEHHACBIHBIH
BIPTHIIT UTEPALIVASICBI JIABATIHBL.........eoveeeeeeeeeeee e 136

OLEHKA PHUCKA IIOTEHIVAJIBHOI'O CTOJIKHOBEHUA KOCMMYECKOI'O
ATIITAPATA  KAZEOSAT-1 C KOCMMWUYECKMMU  OBBEKTAMHM IIPU
[TPOM3BEJEHUE 3ATVIAHMPOBAHHOI'O CITYCKA C PABOYEN OPBUTHI B

KOHLIE CPOKA CITYIKBDBL........ocoveoevveeeeeeeeessessseessesssssssssssssesssssssesssssssssssssssssssssssons 142
AHAJI3 TEIUIOBBIX HATPY30K HA KOCMWYECKUIA ATIITAPAT ITPU BXO/E B
ATMOCDEPY 3EMIIW........ooooveeeeeeeeeieeesseeseseesessesssessssessssssssssssssssssssssssssssssasssssssnsnenes 146
KYH PAJVALVSICHIHBIH OCEPIHE ¥YIIIBIPAFAH KO3FAJIATBIH FAPHIII
ATITTAPATBIH MOJEJIBJIEY KOHE TEPMUSITIBIK TAJIIAY ..o 150
TONTHIK BACKAPYJA YIIKBIIICBI3 ¥IIY AINIAPATTAPBl  APKBIJIBI
YKEPT'IJIIKTI PAJIOBAVJIAHBIC APHACBHIHBIH KOPFAY SJICTEPL.................. 160
ACTAHA KAJIACBIHJAFBI KOKBIC TTOJIMTOHBIHBIH, AYMAKTBIK ©3TEPICIH
CITYTHUKTIK MOHUTOPYHT APKBIJIBI 3EPTTEY (2019-2024 XOK.).......veoneene... 166
YIIKBIIICHI3 ¥IIIY ATIIIAPATBIH BACKAPY/IA IBIBBICTBIK KOMAH/IAJIAP/IbI
BEPY Il MUKPOKOHTPOJIJIEPJIIK )KYAEE ICKE ACBIPY ..o, 169
)KEJIE3VHKA AYJIAHBIHBIH AYBIJT IIIAPYAIIBIIBIFBIHIAFBI )KEP CEPIKTIK
MOHUTOPUHT L.........oooovveeeeeseeeeeesessseesssesseesssesesssssssssssssssssssssssssssssssnsssssssssssesssssssssssees 175
ACTAHA KAJIACBIHAAFBI KIIII TAJIABIKOI CY KOWUMACBIHBIH, YKOUBITY
KAYIIIH CIIYTHUKTIK MOHUTOPUHITIEH 3EPTTEY ... eseeeee . 179
ACIEKTBI MEXAHU3MA PABOTBI TIUA-PETYJISITOPA. ... 183
ATBIPAY  OBJIBICBIHBIH ~ KYJICAPBI KAJIACBIHJIAFBI CY TACKBIHBI:
FAPBIIITBIK MOHUTOPUHT, TAJIAAAY )XOHE CAJIIAPBL..........oooovveeeeeeeneane. 187
CEME SIIPOJIBIK, TTOJIMT'OHBI JKAPBIIBICTAP/IBIH OCEPIH KAIIIBIKTBIKTAH
B0OHTTAY APKBIIBI 3EPTTEY ........ooouiiveerveeeseeesseeessseissssessssssessssssssessssssssssssssssnseons 189
FAPBIIITBIK ~ COVJEJEPAIH  BAPUMALVSICHIH 3EPTTEY  JKOHE
"KOBEP/ACTAHA" KOH/IBIPFBICBIHBIH, KOJITAHBITYBL. ... 193
KYH FAPBIITBIK COYJIEJEPIHIH JKEPAIH MATHUTTIK ©PICIHJIETT
KOBFAJIBICBL......covvoveeeeeeeeeeesseesseesssesesssessesesssssssssesssss s ssssssssssssssssssssssasssssnessnssnsnsens 196



TIOBEJJEHUECKOE  MOJIEJIMPOBAHUE JIMTUM-MOHHBIX SAYEEK  [JId
OBYUEHMS MCKYCCTBEHHOI'O MHTEJIJIEKTA: LIM®POBOM JIBOMHUK B

SHEPI'ETUKE KOCMUYECKUX AIIITAPATOB.......cooiiiiiiiiiiiieenieecceeceecee 199
ITOBBIIIEHUE HAJEXHOCTU KOCMHMYECKNX ATIITAPATOB C
MCITOJIb30OBAHUEM I'PA®OBBIX MOJEJIEN OTKA3OB.......c.coveveveeeeeereceeeene 204
OB30P KOHCTPYKILIVU U ITATEHTHBIX PEIIEHUN ITPMBSA3HOI'O ASPOCTATA
.............................................................................................................................................. 209
CbIPOAPYA O3EHIHIH 2017-2024 J>XBIIJAP APAJIBIFBIHOA TAA3OAHYBIH
SENTINEL-2 CITYTHUKTIK CYPETTEPI BOUBIHIIIA TAJITAY ....oovveeereeerereeren. 213
©3APA AJIMACTEIPBITY TAJIATITAPBIHA CAW FAPBII ATIIIAPATHIHBIH
MOAYJIbAIK INTAT®OPMACBIHBIH CAD YJII'ICIH )KOBAJIAY .....ccovviviiiiiineenns 216
IIOACEKIIA 4. JXAJ/IIIblI JX9HE TEOPUSA/IbIK ®U3UKAHBIH IPI'EJII
CYPAKTAPDL.......ereenrneenteennesnnnssnesssnesssssssnssssssssnsssssessssssnssssassssssssssssassssasssssessasssnssssassans 220
AHN3OTPOIITHI KOMITAKTTBI KYJIOBI3OAPIBIH I'PABUATALIAJIBIK
TEOPUACBIHAAFBI KAPATIAMBIM MOEJL.......ooueveeceeeeeeeeeieseseeievessseeesesesesessenas 220
BE3JVICIIEPCUOHHBIN ITPEJIE UHTETPUPYEMOT O........ovveevevveeeeeeereeeans 224
F(Q, T) TPABUTALIMACSHI HETI3IHAE FAPBIIITBIK KEHEOAI 3EPPTEY ............. 226
MAIIVUHAJIBIK  OKBITYAblI 3AMAHAYbBI KOCMOJIOTUALA  KOJIOJAHY
MBICAJTIIAPDL.......oiiiiiiiiiiiiiiiitctcc et s 229

KOCMOJIOTUAZIAFBI TPABUTALIAAJIBIK TEOPMAHBIH KEMBIP MOCEJIE/IEPI234
BACTAIIKbBI KAPA K¥PAbIMJIAPABIH ACTPOOU3NKAJIBIK KOPIHICTEPI........ 236
TYTKBIP CYWBIKTBIKTAP »XOHE T'AYCC-BOHHE MOJIM®UKAITUAIAFAH

TPABUTALIMIS. ..ottt aae e sana e 239
M87 ACA AYBIP KAPA K¥PJBIMBIHBIH TEPMOAVNHAMMKAJIBIK ITPOLECTEPI
.............................................................................................................................................. 242
F(T) TPABUTALISAIA MATEPUSA ThIFBI3ABIK ¥YWBITKYbBIHBIH 3BOJIFOLASACKI
.............................................................................................................................................. 245
KBUHTOCCEHIUAJIBIK NTHOJIALIMAOATBI KYPBATOHHBIH POJII..................... 249
I'PABUTALIACBIHOAFBEI KOCMOJIOI'MAJIBIK MOAEJIBAEPAL 3EPTTEY ......... 256
ABOI'AZIPO T¥PAKTBICBI: MUKPOAYHUEHIH HET'I3I......coociiiiiiiiiiiieieee 258
PAJOHHBIH ITEPOPAJIBABIK JXOHE WHI'AJTALIAJIBIK JKOJIJAPMEH TYCYVYI
KE3IHAEI'T BUOKMHETUKAJIBIK MOZIEJIIH BEPTTEY ....coccviiiiiiiiiiiiiiiicieee, 263
KYHI'TPT OHEPI'MAHBIH KAHOH/BIK EMEC MOJEJIbAEPIHAEIL'T
KOCMO/JIOTUAJIBIK CUHI'YJIAPJIBIKTAP......ccccviiiiiiiiiiiiiiiiiciinicreccecce 266
BEW/Ib  TUIITI I'EOMETPUANATBI I'PABUTALIAJIBIK  TEOPUSAHBIH
KOCMO/JIOTUAJIBIK MOIEJIBIEPL.....ccccviiiiiiiiiiiiiiiiiiicrccciccncceecieeee 269

I'PABUTAIINACBI IMEHBEPIHAE BIPTEKTI 3ATTBIH KEHEIOI KE3IHIE
AYDBITKYJIAP.....coiiiiiiiiiiiiiitccc s 272
OJOPEXEJIIK KOCMOJIOTI'MAJIBIK MOAEJIBAEPAI 3EPTTEY ...ceevviiiiiiiiiiiiieenne 276

4



I'AYCCOBCKUM ITPOIIECC KAK MHCTPYMEHT BRISABJIEHUSA OTKJIOHEHNM OT

MOJIEJIN XOJMOHON TEMHOM MATEPHI. .......cooeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeseeeseseend 280
KBAJIPATTBIK SHEPTMS-MIMITYJIbC TPABUTALIVA KOCMOJIOTUSICHL............ 284
T'PABUTALISIHBIH JKAHAPTBITFAH TEOPUSITIAPBIHJIAFBI TPABUTALIUSJIBIK
TYPAKCBIBIIBIK. .......oooeveeeeeeeeeeeeeeeeseseeeeeseeeseeeesesseeseseeesesseeseseesesseeseseaeseseaseeseseseeseseaeeees 287
AJIAM AF3ACBIHJIA KOHE AKTUBTWJITTH TIKEJTEN AHBIKTAY ..., 289
FAJIAMJIAFBI MATEPUSHBIH, TBIFBIBBIEDL: ........ooeeeveeeeeeseeeeeeeeeeseeeeseseeseseseseee 293
KOCMOJIOTUSIIAFBI CAKTATY 3AH/IAPBI )KOHE XO)KMAHHBIH..................... 297
K-ESSENCE MOJIEJIIH/ETT FAJTJAMHBIH KEHEIO IMHAMUKACEHL..................... 304
T'PABUTALIMSIHBIH TEOPUSICBIHBIH KOCMOJIOTUSITTBIK KOJITAHYJIAPEL....308
T'PABUTALMSICBIHAAFBI KOCMOJIOTHSIIBIK. .......eeooeeeeeeeeeeeeeeeee e 312
COMPARATIVE ANALYSIS OF FIELD EQUATIONS IN MODIFIED........................ 315
SOLVING THE SCHRODINGER EQUATION IN PHYSICS AND MODELLING
MOLECULAR STRUCTURES USING MATLAB.........cvovveeeeeeeeeeeeeeeeeeeeeeeseeeesseseesseee 319
COMPARATIVE ANALYSIS OF COSMOLOGICAL SIMULATIONS: MILLENNIUM-II,
ILLUSTRIS, AND CLUSTER-EAGLE.........ooeeeeeoeeeeeeeeeseeeeeeseeeseeeeseseesseeeeses e seseesseseeseee 323
MOJCEKIUA 5. KOMMYHHUKAIUSUTBIK  TEXHOJIOTUSUIAP  MEH
3JIEKTPOHUKA JAFBI IEPCIIEKTUBAJIBIK BAFBITTAP.........ouuvouneeeneesnnssssssssnns 326
OB30P [TPUMEHEHUS OITUYECKNX BOTOKOH.........cooveeeeeeereeeeeeseeeseeeeseseseee 326
"TUIMII KAJIIIBIHA KEJITIPY YIIIH «IIKI KACWUETTEP» JKEJIICIH
AHBIKTAY JIBIH, JKAJIIIBI MIHIIETI . ......oeooeeeeeeeeeeeseeseeseeeeseeeseeseeesees e seeeses oo 328
KAIIIBIKTBIKTAH BACKAPY JKOHE BAKBIIAY KABIIETIHE HE LORA
MOJYIHE HETI3JIEJITEH 10T K¥PBIJIFBICHI YIIITH PCB KOBAJIAY................ 332
YSI7TBI BAVTAHBIC CATIACBHIH JKAKCAPTY ..o sees e 337
ARDUINO  TIJTAT®OPMACBIHJIA ~ WEB-KOCBIMIIIAMEH  BIPIKTIPI/ITEH,
AKBUIJIBI Y11 K¥YPBUIFBUIAPBIH BAKBIUIAY XKYWECIH O3IPJIEY ..., 340
«LORAWAN: [TEPCITEKTUBBI 1 [IPAKTUUECKOE [IPUMEHEHUE».................... 345
KABBUIAFBIILI ~ AHTEHHAJIAPJIBIH,  JKYMBIC  IIPUHIIMIITEPI ~ MEH
TEXHUKAJIBIK CUTIATTAMAJIAPBIHA IIOJTY ....oooeeeeeeeeeeeeeeeeeseseeeeeseeesseeesseeens 348
MOJE/JIMPOBAHUE  PEAJILHOI'O  TPAHCIIOPTHOI'O  IIOTOKA  JIA
OINTUMU3AILIMY JOPOKHOI'O ABIDKEHNS C IPUMEHEHUEM IOT................. 351

PA3PABOTKA MOJEJIN CUCTEMBI MOHUTOPHHI'A COCTOAHNUA
KOHCTPYKIIMM  MOCTOB B KA3AXCTAHE C HCIIOJIB3OBAHUEM
BECTTPOBOJIHBIX CEHCOPHBIX CETEM IOT.........coovieeeeeeeeeieeeeeesesaeeeiesae s 355

BAWJIAHBICCBI3 JKEJIUIEP YIIIH PAJIMO3JIEKTPOH/IBIK KYPBIJIFBIIAP/IBI
KOBAJTAY OJATBI MTHHOBALIVSTIAP.......oviiiiiiiiiiiiiiiiiiiccrcccreccreccecceve e 359

METOJIbI PACITO3HABAHUS BECITWJIOTHBIX JIETATEJIBHBIX AIIIAPATOB
(BIITTA e veeeeeeses s eseeseesseseseseses s eessesesssesssssesesseeses s sesseseeseesesssesessasessessessesssssesessesesees 363



«LORAWAN: TEXHOJIOT U JIJII UHTEPHETA BEIIEW (IOT)».....cvevreerrreereeeee. 366

MOJEJIMPOBAHNE YACTOTHO-TEPPUTOPNAJIBHOI'O INTAHVNPOBAHUA CETU
4G PAVIOHA «KYJIEHOBKA» B T. YCTb-KAMEHOT' OPCK........c.cooevevererericrerrrene. 371

COBPEMEHHBIE CUCTEMbI PAHHEI'O OBHAPYXXEHUSA JIECHBIX ITOXXAPOB:
TEIIJIOBU30PEI, JPOHBI 1 UCKYCCTBEHHBIN MHTEJIIEKT.........ccvvecvreeee. 375

TUIMII KAJIIIBIHA KEJITIPY YILIIH TOPABIH "IIIKI KACWUETTEPIH"
AHBIKTAY IBIH, XKAJITIBI MIHIETL. ... ses s seeeseeeeseeesseeesesees 378

N3YYEHME BO3MOXHOCTMN IIPUMEHEHUA  METOJA  MAHIIMHHOI'O
OBYYEHUA aJid I[MPOI'HO3NPOBAHUA MUBIEKTPUUECKON
I[MPOHNLOAEMOCTHN HAIIOJIHEHHOTI'O ITOJIMMEPHOI'O KOMITIO3UTA............... 383

MHETTPAIIUSA CETEM 5G B OKOCHUCTEMY WHTEPHETA  BEIIEN:
BO3MOJXHOCTU U1 BBI3SOBBI [IJIA KASAXCTAHA.....cccoiiiiiiiiiiiiceniccnecce 388

OCOBEHHOCTN CHUHXPOHHOI'O AOETEKTHUPOBAHNA ®OTOAKYCTUUECKUX
CHUTHAJTIOBA......coiiiiiiiiiiiiitcc e as s 394

MOJEJIMPOBAHNE IIPOLECCOB IIOABEMA YIVIA B IHAXTAX C
NCITOJIB3OBAHUEM SJIEKTPOMATI'HUTHBIX ITO bEMHBIX YCTAHOBOK.....397

TIPOBJIEMbI BHEJIPEHUS OITTUUECKUX KABEEN..........ooeeeeeeeeeeeeeeeeeseeseeeee. 401
KA3AKCTAHJIA GPS KOJIIK MOHUTOPUHTI XKYWUECIH EHTI3Y ..., 403
VICCJIE[IOBAHUE PAJIMO®U3UYECKNX TTAPMETPOB...........ooeeeeeeveeeseesese. 406

BUOMETPUSUIBIK ~ CAYCAK 131  OJICIH  KOJJAHA  OTBIPII,
TEJJEKOMMYHUKALUVSJIBIK JKYWEJIEPJE COWKECTEH/IPY AJITOPUTMIH

13874 50 2O 411
CBIMCBI3 WI-FI XXEJIIJIEPIH KAS3IPT'I IITN®PJIEY SIICTEPI APKbBIJIBI ChHIPTKBI
ITABYBIITAH KOPFAY BAFBITTAPDL........ooieeeeeveeeeeeeceeeee et 413
PA3PABOTKA JIABOPATOPHOI'O CTEHJA TIO IOT HA BA3E STM
MUKPOKOHTPOJIJIEPA C MOIYJIEM LORA........ocoooeueeeeeeeeeeeeeeeeeeeeeeeeeeseesseaesesenas 416
YMHBIE CBETO®OPHI: MHTEIPALIMA 10T W UM I OITUMMU3AIIUU
YTIPABITEHUST TPADUKOM.......oeeeeeeeeeeeeeeeeeeeeeeeeeeeeereeseeeseeseesesesesssssesssessssseesesesessessens 420
VHTEJJIEKTYAJIBHBIN MOHUTOPUHT CETEBBIX YCTPOWCTB C
VCITIOJIb30OBAHUEM NCKYCCTBEHHOT'O UHTEJITEKTA ..., 426
PA3PABOTKA ITPMHLIVIIMAJIBHOW CXEMBI IOT YCTPOMCTBA C ®YHKIIVEN
JOVICTAHILIIOHHOI'O YITPABJIEHVSA Y1 MOHUTOPHHT A........ooeceeeen 430
VNHTEJUIEKTYAJIBHAS CUCTEMA BUJIEOHABJIFOJEHUSA C
MCITOJIb30OBAHMEM SHINOBICCTV I TELEGRAM-OIIOBEIIIEHUN................... 435

I'PAG®EH/I UHTET'PAJIIBI CXEMAJIAPIA KOJIJAHY ITEPCITEKTVBAJIAPEL.. .440

VCCIEIOBAHUE PACIIPEJIEJTEHVS YPOBHEN 3JIEKTPOMATHUTHOI'O T10JIA
BA30BBIX CTAHLIVMI MOBMJIBHOW CBSA3M CTAHIAPTA 4G B BAMKOHBIPCKOM

PAVIOHE T'. ACTAHA. ...ttt s s s st s s nsens 444
TEXHOJIOTYSA GPON: COBPEMEHHBIE BBI3OBEI MH®OPMALIMOHHOM
BE3OITACHOCTHU 1 BO3SMOXHOCTHU MOIEPHUSALINN........ccccvveviiiiienreennnne 448

6



OBOJIIOLIMA TPOBOIHBIX TEXHOJIOTUW TIEPEJAUYM TAHHBEIX: OT

KOAKCHAJIbHBIX KABEJIEN /10 OIITOBOJIOKOHHBIX CETEM..........ccvcveveenee. 452
AYbUT TIHAPYAIIIBUIBIFBIHA APHAJIFAH ESP32 HETI3IHAEI'T AKBIJIIbI
METEOCTAHIITSA.......coooiiiiiiiiiiiiniiiiiitctrcetcrc et 455

YHUBEPCAJIbHBIN BJIOK IIUTAHUS C YCUJIEHHOM 3AIIMTOM OT TIOMEX. 460
CUHTE3 MEMPUCTOPHBIX AYEEK HA OCHOBE OPTAHUYECKUX YACTUL]...464
SBOJIFOLMA ITPOI'HO3NPOBAHVA: OT IPEBHUX METOJOB K COBPEMEHHBIM

TEXHOJIOITIAM......oiiiiiiiiiiiiiiiiicittene ettt 469
PAINOSJIEKTPOHIBIK AIIITAPATTAP/bBI CBIPTKBI OCEPJIEP MEH
KEJEPTUIEPAEH KOPFAY OIICTEPL.......cooiiiiiiiiiiiiiiiiiiiiiniiccrccrccnccineee 472
BLE JXoHE LORAWAN TEXHOJIOI'MAJIAPBIH IAXTAJIAPOA KOJIOJAHY:
KAYHICI3AIK ITEH OHIMAITIKTI ZKAKCAPTY ..ottt 477
OBIIAA 3AZIAUA OB OIIPEJIEJIEHWM "BHYTPEHHMX CBOWCTB" CETKM [IJIS
ODOPEKTUBHOI'O BOCCTAHOBIJIEHUSA.......cooiiiiiiiiiiiiiiiciicceicceccveeceeceiee 482
PA3PABOTKA AHTEHHBI C KPYT'OBOU ITOJIAPU3ALIMEN AJIS RFID — CUCTEMBI
487

IIEPEJJAYA MYJIbTUMEOUUHBIX TAHHBIX ITO CETHU 5G....oveecvveeeeeecvevreeeene 492

PA3BPABOTKA [IPOI'PAMMHOI'O TIIPUJIOXKEHUA OJI1 PACUUTBIBAHUA
IUBJIEKTPUUYECKOM [MTPOHNLAEMOCTU MATEPHAJIOB METOZIOM

HUKOJICOHA-POCCA-YOTEPA.......coooiiiiiiiiiitieteeteneenteesre ettt 495
METO/BbI ITOBBIINEHNA 5®PEKTUBHOCTU PABOTBI SJIEKTPOMAT'HUTHBIX
ITOBEMHIEKOB........coooviiiiiiiiiiiiiiritct e 500
ZABBIX IUVIAT®OPMACBIHA HETI3JEJI'EH XEJIIHI BAKBIJTAY oICTEMECI:
ICTEH IIBIFY YAKBITBIH A3ATITY ...t seae 502
IHOJACEKIIUA 6. TEXHUKAJIBIK @UBHUKAL........uuiiiiurenirneeccsneecsssneecsssneesssseeesssasesssssescses 507
CO3JAHNE HAHOCTPYKTYP OKCUIOA MEIN HA IIOAJIOXKKE IMOKCHUIA
KPEMHMIS......coviiiiiiiiiiiiiiiiiiiccic st 507
OPTYPJII TEMIIEPATYPAZIA O©CIPUII'EH CDSE HAHOIUIACTUHKAJIAPBIHBIH,
OIITUKAJIBIK KACUETTEPIH SEPTTEY ..ccoiiiiiiiiiiiteeeeeeeeceecceeeeeee e 510
KPEMHMI JWOKCUAIHAETT MBIC CEJIEHUI HAHOMATEPUAJIJAPBIHBIH
CHUHTE3I )KoHE JIIOMUHECHEHIIACDHL.........cooooiiiiiiiiiiieieeeeceececceeee 513
CDTE HAHOIUVIACTNHAJIAPBIHBIH OIITUKAJIBIK KACUETTEPIHE [TPEKYPCOP
KOHIEHTPAIUACDBIHBIH OCEPIL.....ccccoiiiiiiiiiiiiiiiieiieitcciececee e 517
KOPPO3MSI KOHCTPYKIIMOHHBIX CTAJIEM: MHHOBAIIMOHHBIE CIIOCOBBI
BOPBBBI C TTPOBIIEMONL........cooeceeeeeeeeeeeeeeeieeee e esae s sesas s ssse s sssssaenas 522
JJIOMUHECIHEHLIVIAA HAHOKPUCTAJIJIOB CYJ/IbOUOA LMHKA B TPEKOBOM
HIABJIOHE SIO,/SL...uiiiiiiiiiiiiiiiiiiiiiiiiiiciccicic e 527

KEYEKTI KPEMHMM BETIHE ZNO )KYKA KABBIKIITACBIH KAJIBITITACTEIPY 530

KEPI JKOHE TOJIBIK T'EMICJIEP KOPBITITAJIAPBIHBIH OJJIEKTPOH/BIK >KOHE
KYPBITBIMIBIK KACUETTEPL..........oooovoeeeeeeeeeseeeesseeesesseesesseesesseesessessssesseesssenne 532



CDTE HAHOIUIACTNHAJIAPBIHBIH OIITUKAJIBIK KACUETTEPIHE KBAHTTBIK-
OJIIHEMI DOPPEKTIHIH OCEPL......ccocciiiiiiiiiiiiiiiicceccieccieccrcceeecsneee e 535

IN-SITU  CIIEKTPOCKOIIMA  oAICIMEH CDTE  HAHOIUVIACTUH/JIEPIH
CUHTE3AEY BAPBICBIHIA JIIOMVNHECHEHIMAHBIH ¥3AK MOHUTOPHHI'T. .538

XAPBIKOVUOATE  YKAPBIKTAHZBIPY  JKYWEJEPIHAE  KOJIIAHBUIATBIH
(SRCA),SIN;:EU JKOHE YAG:CE HEIBIHAETT JIIOMUHO®OPJIAPIBIH

CIIEKTPJIIK CUITATTAMAJIAPBIH 3EPTTEY ....ooiiiiiiiiiiiiiieeieeeeeeeeeeeeeee 543
KA3AKCTAHHbBIH TY¥PAKTHI SOHEPI'ETUKAJIBIK BOJIAIIAYBL: BAJIAMAIJIbBI
OHEPITIA KO3IEPL......oooiiiiiiiiiiitcteeete et 548
CHUHTE3 N COPC-UCCJIEJOBAHUE MEJHBIX MUKPOTPYBOK [JIAA JETEKIINN
XUMHMYECKHUX BEITTECTB.....ccoiiiiiiiiiiiiiiiiicricciiccrecircsree e 551
®YKO TOI'bl KACUETTEPIHIH EPEKIIIEJ/IIKTEPI MEH ECEIITEYJIEPL................ 555
MBIPBIII TEJUTYPUII HAHOKPUCTAJITAPBIHBIH, TEMIIISMTTI CUHTE3I )KOHE
KYPBIJIBIMBDBILL.......ooiiiiiiiiiiiiiiiiiiiiicc st 558
KBAHTOBO-XUMHNYECKUE PACUETEI HOBBIX 'OMO- n
I'ETEPOJIEIITUYECKNX MECTUKOOPANHAIIMOHHBIX KOMITJIEKCOB
KPEMHMS......coiiiiiiiiiiiiiiiiitc et 561

INOACEKIIUA 7. PU3NKAHBI OKBITY JAFBI TOCIVIJEP MEH )KXAHAJIBIKTAP..568
JKAJITTBI BUIIM BEPETIH MEKTEIITEPJE OU3NKAHBI OKbITYJA

VHTEPAKTUBTI TEXHOJIOTUSTIAPZBL KOJIIAHY ..o 568
MOIYIBAIK  OKBITY  TEXHOJIOTMSCBIH  KOJIIAHY  HETI3IHAE
OKYIIBIJIAPJIBIH [TPAKTHUKAJIBIK JAFIBUTAPBIH TAMDBITY ..o, 572
YKAPATBIIBICTAHY FBUIBIMIAPBIH MHTETPALIMSIJIAY ASICBIHIA ®OU3MKA
MEH BMOJIOTYSI [IOHAEPIHIH ©3APA BAVIAHBICDL........coveeeeeeeeeeeeeeeeererene. 576
LI®PJIBIK TEXHOJIOTUSJIAPZIBI KOJITAHY APKBIJIBI MHKJTIO3UBTI ®M3NKA
CABAKTAPDBIH YABIMIIACTDBIPY ......oooeoeeeeeeeeeeeeeeeeeeeeseeeeseseeeeeeeseseeeseseeeseseeseseeseseend 581
®U3NKA CABAFBIHJIA MATEMATHKAJIBIK BUIIMZI KOJIZAHY APKBLIBI
TIOHAPAJIBIK BAVIJTAHBICTBI )KY3ETE ACBIPY JKOJIZTAPDL.......eoeeeereeereerenen. 586

[IEPCITEKTUBBI  MCIIOJb3OBAHUSA  TEXHOJIOTMM  BJIOKUEMH  [JId
CEPTU®UKALIMM YUYEBHBIX JOCTVKEHNH B IITKOJIbBHOM KYPCE ®M3UKI589

JKACAH/IbI MHTEJIJIEKT »KOHE BIJIIM BEPY: OKbITY IbIH BOJIAIIIAFHL.......... 594
B/IUSIHUE 1IM®POBBIX TEXHOJIOTUI HA ®OPMHPOBAHUE TBOPUYECKUX
CIIOCOBHOCTEM BYIYILNX ITEJATOIOB ®U3MKOB.........ooeeeeeeeeeeeeeeeeeeeeeean 597
TABUFATTAFbl ®U3UKAJIBIK TIPOIIECCTEPAII ®U3MKA CABAFBIHIIA
VIHTETPALIVISITIAY ..ot s s ees s ees s ees s sess s eesesesees 602
MHKJ/TFO3UBTI BUIIM BEPYJE ®U3UKAHBI OKBITYIbIH WHTEPAKTUBTI
OIIICTEPL....oovieeeeeeeeeee ettt ettt e s sss s et e sesasassaseesssasassasassesanansans 606
OBHOBJIEHUE ACTPOHOMMYECKOI'O OBPA3OBAHUSA B CBETE HOBBIX
OTKPBITUII......eoeeeeeeeeeeeeeee e e e e e e eee e e eeseesesesseeseeeesessesessasesensessssensesessensensesessesenssseeas 610



«TEPMOJVHAMUKA HETI3JIEPI» TAPAYEI BOMBIHIIIA OKY HOTWKEJIEPIH
KAJIBIIITACTBIPYIIIBl BAFAJIAYILIH JKOHE TATICBIPMAJIAP JKYWECIH
128"2 N0 4 5102113 15 KST1 1 (04 4212 O 615

PYTHON KOITAYBI HEI'3IHAE OU3NKAJIBIK
[NPE®UKCTEPAL TPUT'OHOMETPUAJIBIK ®YHKIOUAIIAPABI )KoHE TYBIPJIEP/II
ECEIITEYTE APHAJIFAH KOII®YHKIIMOHAJIIBI KAJIBKYJIATOP/bI 93IPJIEY619

OU3NKA  CABAKTAPBIHIOA  AEMOHCTPALIAJIBIK ~ OSKCIIEPUMEHTTEP
APKBUIbI OKYIIBUIAPABIH IIBIFAPMAIIBIUIBIK KABUIETTEPIH JAMBITY ....624

OKYIIBIAPABIH, 3EPTTEYIIIIIK KABIJIETTEPIH YWUAETT 3KCIIEPUMEHTTIK
TATICBIPMAJIAP HEI'IBIHIAE JAMBITY ..c.coiiiiiiiiiiiiiceeeceeeceecceceeeen 628

8-CbIHBIIT OKYILIBUIAPBIHBIH «KAPBIK KY¥BBUIBICTAPEI» TAPAYBIH OKY
BAPBICBIHIA OYHKIIMOHAJIABIK CAYATTBUIBIFBIH OAMBITY [IbIH,
OAICTEMEJIK HEITBL . ..ciiiiiiiiiiiiiiiieictcctccneecreccre et 633

OU3SNKA JKoOHE XUMHA [IoHAEPIH MWHTEI'PALIMAIAII  OKbBITY/bIH,
MAHBI3AbUIBIFBI: 3AMAHAYW MEKTEII BAFJAPJIAMACBIHIATBI OKBITY
OIICTEMEC ..ottt 638

HET'I3I'T MEKTEIT OKYIIBIJIAPKIHBIH, ®M3MKA TI9HI BOMBIHIIIA BIIIMIH/IETI
OJIKBIJIBIKTAP/IbI OVNATHOCTUKAJIAY A XKACAH/BI NHTEJUIEKTTI

KOTIITAHY ..ot eeeseesseesees e seesseeesssseesses e ssesseesess e sseseeasessseeesesseesessseessessneseesseans 643
®U3VKAJIBIK ~ YFBIMIAPILI  BU3YAIMBALUSJIAYIAFEl  STEAM-BUIIM
BEPYIITH POUIL....ovvveoeeeeeeeseeseeeeeseeseeeseeseeesesseesses s ssesseesesssessesssessssessesssessssssesessesses e 647

OU3NKA IIoHI MYTPAJIIMIHIH 7-CbIHBIII OKYUIBJIAPBIHA CABAK BEPY
BAPBICBIHIA 3MOLTMOHAJIIBIK MHTEJIEKTIHI TUIMI ITAVIAJIAHY ........ 651

KBAHTTBIK KOPIHICTEPAI KAJIBIITACTBIPYJAT'BI KUBIHABIKTAPIBI )KEHY:
CBIPTKBI ®OTOS®D®EKTIHI OKBITY OJICTEMECI..........ccccviiiiiiiiiiiiiiiiieeee, 655

OU3SNKAHDBI OKBITYTA THHOBALIWAJIBIK CTPATEI'A PETIH/E..................... 661

PA3BUTUE ECTECTBEHHO-HAYYHOM TPAMOTHOCTU VYYAIIMXCA WU
bYAYIIUX TIEJAT'OI'OB-®M3MKU YEPE3 I10AXO «OBPA3OBAHUE YEPE3

HAYKY Dttt sttt ettt e eabe e s na e e s e e s ra e e e ane 665
OPTA MEKTEIITE ®U3MKAHBI OKBITY YPAICIHAE JAPBIH/BI OKYILBIJIAP/IBIH
SEPTTEYILUIIK KABIVIETTEPIH JJTAMBITY ..ottt 668

OPTA BYBIH CBHIHBITITAPBIHIA @®U3NKAHBI OKBITYJA WHTEPAKTUBTI
ONICTEPAI  KOJIIAHY  APKbUIBI  OKYIIBUIAPABIH  TAHBIMIBIK
KBI3BIEYIIBUIBIEBIH APTTBIPY ...oovoooveeeveeeseeeeeeeeseseeseseseseesssseeseseesesssessesssseessseesssens 673

TEOPETMYECKMUE W  METOAVWYECKHUE  ACIIEKTBI  UMCIIOJIb3OBAHUA
OJIEKTPOHHBIX VYUYEBHBIX IIOCOBUM TII0 ®U3WKE [JId CTYJEHTOB

EJATOTMYECKNX CHELIMAJIBHOCTE ..o, 676
®U3NKAHBI OKBITYJA OMbIH TEXHOJIOTUAIAPBIH KOJJAHY ..o 681
OU3NKAHDBI OKBITYIA UHTEPAKTUBTI S AICTEPAI KOJIOAHY .....ccovvviviieenne 685
OU3NKAHDI OKBITYV KE3IHAE OPTA bYBIH OKYIIBVTAPBIHBIH
MOTUBALIUACBIHA TEUMUNOUKALMAHBIH OCEPIH TAJIIAY ...coovviviiiiieennnne 687

9



OKYHIBUIAPIbIH ®YHKIWOHAJIABIK CAYATTBIJIBIFBIH JAMBITY K¥PAJIBI
PETIHAE 9-ChIHBIIITA MEXAHUKAZTAH KOHTEKCTIK TAIICBIPMAJIAP.......... 690

KOHTEKCTHOE OBYUYEHUE B PEIEHVNV OJINMITMAOHBIX 3AIAY 10 PU3IMKE

OJI PASBUTUA KPUTNYECKOI'O MBIIIVIEHNA YYEHUKOB...........vveiiiiiiennne. 694
HET'I3I'T MEKTEIITE ®V3UKAHBI OKBITYJA TEUMUGUKALIUA. ..o 699
MEKTEII ®N3NKA KYPCBIHJA OKYILIBIJTAPBIHBIH FBIJIBIMM TAHBIMBIH 5CCE
APKBIJIBI KAJIBIITTACTBIPY ...ttt ettt 702
STEM-TEXHOJIOI'M B OBYUEHUU ®U3UKM.........ccoviiiiiiiiiiiiiiiiieeieceeeeeee 706
3AMAHAYN bIJIIM BEPYE OKYILIBIJTAPBIH, OYHKUIVOHAJIIBIK
CAYATTBUIBIFBIH JAMBITY IBIH MAHBI3BI.....cccoiiiiiiiiiiiiiiiicniccecceeceee 711
OU3NKA IIOHIH OKBITYJA STEM TEXHOJIOI'MACBIH KOJIJAHY S AICTEMECI
.............................................................................................................................................. 716

OU3SNKA CABATBIHIA NHTEPAKTUBTI BATTAPJIAMAIJIBIK )KACAKTAMA MEH
CEHCOPJIAPIBI KOJIOJAHA  OTBIPBII  IIPAKTUKAJIBIK  OJAFIBIJIAPBI
KAJIBIIITACTBIPY c...ooiiiiiiiiiiiiiiiiiiiitciiic ettt san e 722

®U3NKA TISHI BOMBIHIIA BA3AJIBIK BUIIMAEILT OJIKBIJIBIKTAPIBI »KOHO
KOJIOAPBI: 10 CBIHBIIT OKYHIBIJTAPBIMEH KEKE )K¥MbIC TOXIPUBECI........ 726

OJNOOEPEHIIMPOBAHHOE OBYYEHUE ®UN3UKE IIYTM  IIOBBIIIEHUA

YCIIEBAEMOCTU HEYCIIEBAIOIIMX YUEHUKOB.........ccoiviiiiiiiiiiiieenieeeee, 731
METHODOLOGY OF METACOGNITIVE SKILLS DEVELOPMENT IN THE
TEACHING PROCESS OF BASIC SCHOOL PHYSICS........coooiiiiiiiiiinicnieiiceiees 734
OJIEKTPOMATHETU3M/II TEMMU®UKALIMA APKBUIBI TYCIHIPY: OKY
TTPOITECIH OMBIH ®OPMACBIHA KOIIIIPY.........cooveereeeereeerereesensesssesssesaesessesessenas 738
OU3UKA TToHIH OKBITY IA NHKJ/IFO3UBTI BIJIIM BEPY O[ICLI.........ccccccvveeennnn. 741

7 — CBIHBITT BOWMBIHIIIA «I'MPABJIMKAJIBIK MAIIIMHA» TAKBIPHIBBIHA........ 745

CINQASE OKBITY SMICI APKbUIbI OKYILIBUIAPJIBIH CBbIHU OMJIAYBI MEH
BEPTTEY JAFIBITAPBIH JIAMDBITY ....ooooooeeeeeeeeeeeeeeeeeeeseeeeseeeeseseeseeseeseseessesessseessseens 749

OU3NKA TIoHIH OKBITY IA ITPOBJIEMAJIBIK OKBITY o/JICIH KOJIJAHY ........ 752

KOMIIBIOTEPJIIK MOJE/JBJAEY APKbUIBI 9 CbIHBIII OKYIIBLJIAPBIHA
OU3UKAHBI TUIMI OKBITY SJIICTEPL......oooeoeeereeeeeeeeeeeeseeeeseseeseeeeseeeeseeeseeeees e 756

OKY MOTUBAIIVACBIH APTTBIPY HET'I3IHAE OKCIIEPUMEHTTEPI KOJIZAHY
APKBIJIBI «TEPBEJIICTEP MEH TOJIKBIHIAP» TAPAYBIH OKBITY oJICTEMECI

9-CBIHBIIT OKYIITBIJIAPBIHEIH, KHHEMATHUKA BOVBIHIIIA OKY XKETICTIKTEPTH
BAFAJIAYFA APHAJIFAH TAIICBIPMAJIAP JKYWECI: 8JICTEMEJIIK TOCUIIEP
MEH K¥PAJIITAP. ...ttt 763

®U3NKA CABAFBIHIA KACAHIBI MHTEJJIEKT KYPAJIIAPEIH TTAVIAJIAHY
APKBIJIBI OKYIIBUIAPABIH 3EPTTEYIIUIK OAFIBIJIAPBIH KAJIBIIITACTBIPY

10



TOJIBIKTBIPBUIFAH IIBIHABIK (AR) TEXHOJIOTUACBIH ®U3NKAHBI OKYIOA

TIAVIZIATIAHY ...ttt teeese st s s sss s ssstesssasasasaessssssassssssessssassesesans 772
®U3NKAHBI OKY IMTPOLIECIHJIE OKYIIBIJIAPIBIH TAHBIM/BIK BEJICEHILIITTH
IOAMBITYFA 3KCITEPUMEHTTIK TATICBIPMAJIAPJIBIH OCEPL..........c.covvvnne. 776
®U3NKA ECENTEPIHIH, BIJIIM BEPYZIEIT MAHBI3BBL..........ooviiiiieeceeeceeeeseeans 780
®U3NKA CABAKTAPBIHJIA JAPBIHABI OKYIIBIJIAPJIBIH, 3EPTTEYIIIIIK
KABITETTEPIH JAMBITY OIIICTEPL.......oovoveeveeeeeeeeeeeeeeeeeeeeeeeseeseeesessesessesesssasseseenens 785
®U3NKA BOMBIHIIA ¥JITTHIK BIPBIHFAM TECTIJIEYTE APHAJIFAH YKACAH/IbI
MHTEJITEKT KOMEKIIIICL........oovuovieveceeceeieeeesssesee e esseses s sessessesasssssssesssessessesessssenens 787
OPTA BUIIM BEPYJE ®U3MKA IIOHI BOMBIHIIA >XKACAHbl MHTEJIJIEKT
TEXHOJIOTUSJIAPBIH KOJITAHY IBIH TAUIMIIUTITL....coovveveeeeeeeeeeeeeeeeeeeeeeeeea. 790
STEM APKBIJIbI OKYIIBIJIAP/IBIH 3EPTTEYIIIIIK JAFIBIIAPBIH JJAMBITYFA
BOJIAIITAK ®V3NKA MYFAJIIMIEPTH JAVBIHIIAY .....oovvveiveeeeeeeeeeeeeeevee e 795
ARDUINO  KY¥YPBUIFBICHI APKBIIBI ®U3MKA TII8HIH KATBICTBIPHIII
BEPTXAHAJIBIK JKYMBIC JKACAY ....ooveeeeeeeeeeveeeeeesessesessesee s sesesssss s sessssssssassssssans 800
BUPTYAJIIbI 3EPTXAHAHBI KOJIJAHY APKBIJIBI ®U3NKA CABAKTAPBIHIIA
OKYIIBIJIAPIBIH ®YHKLIMOHAJIIBIK CAYATTBUIBIFBIH APTTBIPY................ 804
OPTA MEKTEINTE HAHOTEXHOJIOIMSI YFBIMBIH OKBITYZIBIH TUIM/I
OIIICTEPL....ovoeeeeeeeeeeeeeee et este st esas s s s s assas s st sesas s st ssasssassasassassasassassanens 807
179

11



2. Finley J. et al. Spin—orbit torque switching in a nearly compensated Heusler ferrimagnet //Advanced
Materials. — 2019. — T. 31. — Ne. 2. — C. 1805361.

3. Kojima T., Kameoka S., Tsai A. P. The emergence of Heusler alloy catalysts //Science and Technology
of Advanced Materials. — 2019. — T. 20. — Ne. 1. — C. 445-455.

4. Marchenkov V. V. et al. Electronic transport in Co-based half-metallic ferromagnetic Heusler alloys
//Journal of Physics: Conference Series. — IOP Publishing, 2014. — T. 568. — Ne. 5. — C. 052019.

5. Entel P. et al. Fundamental aspects of magnetic shape memory alloys: Insights from ab initio and Monte
Carlo studies //Materials Science Forum. — Trans Tech Publications Ltd, 2010. — T. 635. — C. 3-12.

79
YK 538.9, 620.3

CdTe HAHOIIJTACTUHAJIAPBIHBIH, OIITUKAJIBIK KACUETTEPIHE KBAHTTBIK-
OJIINEM/I 3P PEKTIHIH 9CEPI
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Kipicne

KeanTThiK emueMzik 3ddekt (KO3) — >KapTbulalieTKi3riin HaHOOe/IIeKTepAiH e/eMi
JKCUTOHHBIH, BOop paguMycbiHa >keTKeHJe OaliKamaThlH KyObutbic. byn >kargaiiga  3apsf
TacbIMasaylblIapAblH, KO3Fa/bIChl IIEKTeiN, 3HepreTUKasblK JeHrennep KBaHTTa/bIl, ThIMbIM
ca/IbIHFaH anMak KeHeleZi. COHbIH, HITW)KeCiH/e, JKapblK JKYTy MeH ()OTOTIOMUHECLIEHLIMSI KbICKA
TOJKBIH >KarblHa bIFbIcaZibl. CdTe — Tikesell THIMbIM casbIHFAH aiiMarbl Oap >KapThLIaleTKi3rill
JK9He OHBIH, HaHOKpHUCTanzapbl KOO-Ti akikpiH Kepcetesi [1,2]. Mbicanbl, 6emiiek esieMi 3,9 HM-
JeH 2,1 HM-Te feiliH KiuripelireHae (OTOMIOMUHeCLIEHLIMs MakcuMyMbl 670 HM-zieH 560 HM-Te
BIFBICA/IBI, OY/T HAaHOOOJTIIIEK e/IIeMiHe OaliIaHBICThI ONTHUKABIK, KACHeTTepAi OacKapyFa MyMKiHJIK
Gepeni [1].

CdTe wHaHoruiacTMHanapbl — OipHellle MOHOKA0aT JeHreliHze OakbllaHATBbIH, epeKIie
OTITHKA/bIK KacueTTepi Oap y/ibTpakyka KypbuibiMzap. OmapzblH, KYKA KalbIHIBIFbI 3KCUTOH
KO3Fa/bICbIH Oenrini Oip OaFbITTa IekTelzi, Oyl >KOFapbl CHEKTPA//bIK Ta3a/blK IeH >KapblK
JKYTY[IbIH, TUIMZI/IITIH KamTamack!3 etefi. [InacTrvHa KaabIHABIFBLIHBIH, a3 FaHa 63repici cayJie LbIFapy
SHeprusicblHa 3cep eTefi, COHABIKTAaH CHHTe3 MapaMeTpJ/iepiH e3repTe OThIPbII, Ka)KeTTi ONTHKAJIbIK,
curaTTamasap/pl anyra 6osazbl. Meicasnel, S.Pedetti sxone aBropsiap (2013) apTypsi Ka/ibIHABIKTaFbI
HaAHOTUTACTUHAJIAP YIIiH XXYThLTy MaKCUMyMZapbiHbIH 428 HM, 500 HM >kaHe 556 HM-/ie OalKa/iFaHbIH
kepcetTi, 6y1 KO3-TiH kymTi KepiHici 6osbin Tabbinagst [3].

CuHTe3 TemriepaTypachkl HaHOO6JIIIeKTep/[iH, 6Cy KapKbIHbIHA, 6JIIlIeMiHe )KoHe KPUCTa/ZbIK
KYPbUIBIMBIHA 9Cep eTeTiH MaHbI3Zbl (hakTop. Temriepatypa apTkaHia Oesiiiiek eJieMi YIFaublI,
KO3 ancipetifii — 6y1 )KyThbiTy MeH (hOTOTFOMUHECTIeHLIUSIHBIH, KbI3bIT )KaKKa bIFbICYbIHAH KOPiHe[Ii.
Mpeicanel, G.Bhand »xane N.Chaure (2017) xyprisreH 3eprreyge CdTe KBaHTTBIK HYKTesepiHiH
cnektpsaepi 130 °C-tan 250 °C-Ka JeliiHri TemriepaTypaja KbI3bll >KaKka bIFbICKaH [4]. CoHbIMeH
KaTap, »Korapbl TeMIlepaTypa/ia HaHOT/IaCTUHAIAP/bIH, KYPbLIbIMbI C(haiepyuTTeH BIOPLIUTKE aybICybl
MYMKiH, OYJT Zia ONTHUKA/BIK KacHeTTepre acep etesi [5].

Ocelnaiiiia, CHHTe3 TeMIlepaTypachl, Oesmiiek e/ieMi )xoHe KO3 apachkiH/ja ThIFbI3 OaiilaHbIC
6ap. TeMeH TeMriepaTtypa/ia KilllkeHTai OesiekTep maka 00JIbIr, CIIEKTP/IEP KOK XKaKKa bIFbICA/IBI,
aJ1 >KOFaphl TemriepaTtypaza OemiiekTep ipisieHir, crieKTpiaep KbI3bLT )Kakka aybicafbl. COH/IBIKTaH
TeMIlepaTypaHbl HaKThl OaKblay apKbLTbl HAHOTJIACTUHAIAP/bIH MOP(OJIOTHSICHI MEH OINTHKAJIBIK
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KacreTTepiH THimMzi backapyra 6osazel [6]. by 3epTTey/iH MakcaThl — CHHTE3 TeMITepPaTyPaChIHbIH
CdTe HaHomiacTiHanapbiHarbl KOO-TiH KepiHiciHe acepiH »Kyiiesi Typ/ie 3epTTey.

3epTrey apici

3eptTey obnekTiiepi peTiHje apTypsii Temrneparypanapza (170 °C, 180 °C, 190 °C, 200 °C
aHe 210°C) cunresgenren CdTe HaHoOMIacTHHAMAphl anbHABL bapnblk yrarinep Oipgeit
peareHTTepMeH JKoHe epiTKIlITepMeH KOJIJIOWATHIK 9/iC apKplibl anbiHFaH. CUHTe3 TeMriepaTypachl
HerTi3ri allHbIMAaJIbI TTapaMeTp PeTiHJe e3repTiIill OThIP/bI, al Oacka >Kargaiiap (yakpIT, PEKypCop
KOHLIEHTPAL[UsIChl, epiTKIilll Kypambl) TYpaKThl cakTanjbl. byn Tacin TemmepaTypaHbIH OeJiiiek
e/iIeMiHe )K9He ONTHKAJbIK KACHeTTepre aCepiH oKlaysian Oaranayra MyMKiHAIK 6epi.

HaHoniacTuHanap/plH, ONTUKANbIK, KaCUeTTepi y/JbTPaKy/riH-)KakplH KepiHeTiH (UV-Vis)
JKYTBUTy CIIeKTPOCKOIHSIChI >KaHe (oTomomuHecieHusi Ko3zablpy (PLE) crekTpockomnusicel
azicrepimeH 3epTtensi. KyTbuly criekTpsepi OesiieKTep/iH, ThIbIM CalbIHFaH aliMak, eHiH KoHe
9KCUTOHABIK, aybICy/ap SHeprusicblH Oaramayra MyMKiHZik Oepgi. PLE cnekrpnepi yarinepgiy
KapbIK CayJie MIbIFapy KabinetiH, coHjaii-ak KOO kepiHicin 6aranay yIIIiH KOJZAHbUIIbL.

Moanimerrepzi eHgey OriginPro >kane Excel 6argapiamasnapel apKbIbl Ky3ere achbIpbLIbL:
JKYTBI/Ty MEH JIFOMUHeCLIeHLIUS. MaKCUMYM/apbIHbIH, TOIKbIH Y3bIH/bIFbI aHBIKTAJIbII, TeMIlepaTypara
Gaii1aHbICTBI ©3repici CanbICTBIPbUIABL.

byn apictemenik Tacin apkpuibl TemnepatrypaHblH, CdTe HaHOMIaCTHHANAPBIHbIH,
KYPBUIBIMZBIK JKOHE OINTHKA/IbIK CUIlaTTaMaslapblHa 9CepiH aHbIKTayFa >KoHe KBAHTTBIK OJIIIeMJiK
3¢ deKTiHiH KOpiHiCiH Ta/fayFa KaFjai »acabl.

JKcrepuMeHT HaTH)Kelepi )KaHe 0/1apAbl TaIKblIay

Ocpl 3epTTey >KYMbICBIHZA CHMHTe3 TemmnepaTypacbiHblH, CdTe HaHOMIaCTHHAIAPbIHbIH,
OITHKAJIBIK KaCHeTTepiHe acepi Kykerni Typze 3epTre/fi. byn makcarra apTypiii Temneparypanapza
(170 °C, 180 °C, 190 °C, 200 °C >xone 210 °C) anbIiHFaH Y/rifepfiH »XyTblay (absorption) >keHe
doTtomomunectiedvs Ko3abipy (PLE) criekTpnepi canbicThipManbl TypZe TanfaHabl. CUHTe3ZiH,
6acka mapameTpsiepi TYpPaKThl YCTa/IbIT, TEK TeMIiepaTypa alHbIMasbl peTiH/e e3repTiifi, 6y OHbIH,
9cepiH HaKThI Oarasayra MyMKiHZIK Oepi.
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Cypert 1. 9Optypni Temneparypaza (170 °C, 180 °C, 190 °C, 200 °C »xane 210 °C)
cunTte3zenred CdTe HaHOTIaCTHHAMAPBIHBIH, )KYThiTY (Abs) xkaHe doTomtomunectenius (PL)
CTeKTpJIEPiHIH Ca/bICTIPMAChI

bapneik ynirinep Oipael KanblHABIKKA He OomFaHAbIKTaH (3,5 MOHOKAOAaT), >KYThUTY
CMeKTPiHJeri Herisri 3KCUTOHABIK eTynaep (~450 Hm >xoHe ~500HM) TeMriepaTypara TIYeJiCi3
TYpakThl Oonbim  Kangel. Amaiiga PL  criektpi emdyip e3repictepre yimbipaabl. 170 °C
TeMIiepaTypachiH/ia ajibIHFaH YJTiiep/ie SKCUTOH/IBIK (POTOTFOMUHECLIeHI[HS aKbIH >KoHe KapPKbIH/bI
Oatikanazp! (~506 HM), OY/1 )KOFapbl KPUCTA/BIK, carla MeH THiMZi OeTKi rmaccuBalysHbI Oinipei.
CrokcThIK, bIFbICY IIaMaMeH 0,03 3B zgeHreliHze Kanawl, an qedeKTiliK cayseneHy a/ci3 6o/abl.
Temriepatypa 180 °C-Ka KeTepi/iireHzie SKCUTOH/BIK, IIbIH, KapKbIHABIIBIFEI TOMeHeMN, AedeKTiliK
momuHecteHus (558-600 Hm) kyiuelie Tycti. by ke3eHpge PL criekTpi eKi KOMIOHEHTTI cumar
anzapbl. 190 °C TeMriepaTypacbiHia (POTOMHOMUHECLIEHLIUS TOBIFBIMEH aKayJ/IbIK JeHreinep apKblibl
JKYPAi, am 3KCUTOH/BIK >KapKblpay CeHfi. PL crmiekTpiHze TeK KeH KbI3bLT >KOJaKTap OaiKabl
(600 um manpIHZQ). 200 °C >kaHe 210 °C keziHge 6y ypgic kyuierin, PL uHTeHCUBTIMr enayip
TeMeH/le/li, a/l CIeKTP TeK akayJblK CayJejieHyMeH cunartangbl. CTokcThIK biFbicy 0,4-0,535B
apasibIFbIHA JieiiH apTThl.
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Cypert 2. Optypni Temneparypasarbl CdTe HaHOM/IaCTHHKAIAPBIHBIH, KYThLTY JKoHE
dboToMOMUHeCLIeHLIYs CabICThIPMasibl TpauKTepi

Intensity (a.u.)

Absorbance (a.u.)

170°C TemriepatypacbiH/ia ajibIHFaH yiriiepe xyTbuly wbiHAapbl 450-500 HM apasbIFbIHZA
Gaiikangel, 6y ~2,48 3B sHepreTUKabIK THIMBIM Ca/IbIHFAH alMakThl Oisifipeni. PL criektpinge 506
HM-/le aiKbIH SKCUTOH/IBIK CayJiesieHy >koHe 558 HM meH 600 HM-/le aKay/bIK JeHrel/ieH LIbIFaTblH
»kosakTap Tipkengi. by ynrinepge PL KapKbIHABLIBIFBI )KOFaphbl, al CTOKC BIFBICYBI IlIaMaMeH 6 HM
(~0,03 3B) 6onapl. TemriepaTypa apTkKaH caiibiH 3KCUTOHABIK PL ascipern, 200°C ke3iHge myJize
ceHfi. OHbIH opHbIHa ~600-620 HM MaHBIHJA KeH, aKayJbIK >KomakTap 6ackiM 6osabi, an CTOKC
pIFbICYbl >100 HM-Te >keTTi. Byn TemrepaTypa acepiHeH KypbUibiMza fAedeKTisiepAiH KeOeiir,
9KCUTOH/Iap/IbIH, PaJUaTHUBTIK eMeC PeKOMOWHALUsi apKbLIbl XKOFaaybliHa OaiinaHbicTbl. COHbIMEH
KaTap, >KOFapbl TeMIlepaTypajia TulacTUHanap KaabiHzarn, KO3 ancipeyi MyMKiH, Oy CIeKTpAiH
KbI3bUT )KaKKa bIFBICYbIHA cebert 6osiafibl.
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3eprrey HaTwKeci OoiibiHIa, 170—180°C apasnbiFbl 3KCUTOH[BIK C3yJ/e MIbIFApy YIIiH
oHTawbl, an 200°C >koFapbl TeMIIepaTypa/ia HaHOTJIaCTUHAIAP/[a aKayJIbIK, SMUCCHST 6achiM O0JIaIbI.
Iemek, cuHTe3 TeMmIlepaTypachl apKbUIbl HAHOIUIACTHMHAJIAPABIH, ONTHKA/IBIK CHUIIaTTaMaslapbiH
backapyra 6omagel, Oy osapbl >KapbIKAMOATAp MeH (GOTOHABIK KYpPbUIFbLIapJa KOJAaHyFa
MYMKiHZiK Oepesi.

KopbIThIHABI

Ocel 3epTTeyge cuHTe3 TemreparypacbiHblH CdTe KoO/MIOWMATHIK HaHOMIACTUHA/IAPbIHBIH
ONTHKAaJbIK, KaCHeTTepiHe acepi »Kylesni TypAe TanfaHibl. OpTyp/i Temneparypaza (170-210 °C)
anbIHFaH Y/TIepAiH JKYTbUTy >kaHe (oTomoMuHecteHUs (PL) crekTp/epi canibICThIPbUIBIM,
KBaHTTBIK emeMziK 3ddextiniy (KOJ) kepiHici MeH caysesnieHy cumnaTTamasapbl apachiHZAFbI
OaiiylaHBIC aHBIKTAAbL. 3epTTey HaTHKesepi KepceTkeHzel, TeMeH Temreparypazga (170-180 °C)
CUHTe3/le/ITeH Y/riiep/ie SKCUTOH/IBIK JIFOMUHEeCLIeHLMST KAPKbIHABIIBIFbI )KOFapbl, a1 CTOKC BIFBICYbI
TemeH 6osgpl (~0,03 3B), 6y Korapel KpUCTalbIK carla MeH THiMJi MacCHUBalLUsiHbI Oingipesi.
Temniepatypa apTkaH cavbiH (190-210°C) akay/blK JeHreuiepieri CayJ/eneHy KyLLeHir,
9KCUTOH/BIK JKapKplpay COH/|, al CIIeKTpJ/iep KbI3blI )KaKKa bIFbICThI. Byl e3repicTep HaHOKYPbI/IbIM
OeTiHiH camachlHBIH TeMeH/eyiMeH, AedeKTinepAiH maiza OomybiMeH >kaHe KOO ancipeyimeH
TyCiHAipinesi.

Ocbinaiiiia, cuHTe3 Temrneparypackl CdTe  HaHOMUIaCTHMHaNApbIHBIH,  OMTUKAJbIK
CUIaTTaMasaapblH aHBIKTAWTBIH LIellylli rapaMeTp Oosibin TabblIagbl. AJIBIHFAH MaJliMeTTep
TeMIlepaTypaHbl OHTaW/Ibl TAHJAY apKbl/Ibl JKOFapbl CayJie/leHy TUIMZI/IriHe e HaHOKYPbLIbIMJap /bl
anyra 6osaTeiHbIH KepceTTi. By o3 ke3eringe CdTe HerisiHzeri Marepuanjap/bl >KapbIKAUOATAD,
HaHO(OTOH/IBIK KYPbUIFbLIAP )KdHe KBaHTTHIK CEHCOpJIap cajachlHza TUiM/i KOJIIaHyFa »KOJI alla/bl.
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In-Situ CIIEKTPOCKOIINSA SAICIMEH CdTe HAHOIUVIACTUHAEPIH CUHTE3JIEY
BAPBICBIHJA JIIOMWHECHEHIINUAHBIH ¥3AK MOHUTOPHHI'I
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